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1. INTRODUCTION 
The goal of this report is to present a review of the existing literature within the field of resource 
transfer between clusters. The report is part of the Offshore Energy project which is financed by the 
Regional Growth Forum of Southern Denmark, the European Social Fund, and the European 
Regional Fund. The report targets researchers and other people with interest in resource transfer 
between clusters. 
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2. ABSTRACT 
The existence and importance of external ties for clusters has been overlooked (Maskell et al., 
2006) and somewhat neglected (Hervás-Oliver & Albors-Garrigós, 2008; Hervás-Oliver et al., 
2008, 2011; MacKinnon et al., 2002) by researchers for several decades. The fact that clusters are 
open entities has also been largely ignored (Cooke, 2005). Most studies focus on internal ties (local 
buzz) and resource transfer between firms within clusters (Cooke, 2005; Hervás-Oliver & Albors-
Garrigós, 2008; Hervás-Oliver et al., 2008, 2011), and they portray clusters as rather closed entities 
(Cooke, 2005). 
 
However, more recent research has torn down the boundaries of the cluster and contributed to a 
broader understanding of the cluster as an open entity. It has been shown that external ties which 
connect clusters to actors outside the cluster do exist (Rabellotti, 2004) and are important in the 
development of clusters (Garofoli, 1994; Harrison, 1994; Nachum & Keeble, 2003a, 2003b; Nadvi 
& Halder, 2005; Rabellotti, 2004). Furthermore, it has been recognized that most inter-firm 
transactions occur across cluster boundaries (Amin & Cohendet, 1999, 2004; Bathelt, 2002; Clark 
& Tracey, 2004; Gertler, 2003; Malecki & Oinas, 1999; Malmberg & Power, 2005) in Maskell et al. 
(2006). 
 
According to Hervás-Oliver et al. (2011), in the past decade numerous studies on external ties have 
been carried out. Nevertheless, the number of studies that explore ties between or across clusters 
remains largely limited (Derbyshire, 2010; Hervás-Oliver & Albors-Garrigós, 2008; Hervás-Oliver 
et al., 2008, 2011; Maskell et al., 2006). Hervás-Oliver & Albors-Garrigós (2008) stress that “the 
literature of industrial districts has not given much attention to understanding the complex process 
of cluster linkages, the type of knowledge transferred and the actors responsible for this connection 
of local scales which trigger the conversion of local into global knowledge”. 
 
The purpose of this report is to address this specific gap of knowledge. More specifically, the goal 
is to present a review of existing literature on resource transfer between clusters and to shed light on 
questions such as how and by whom resources are transferred between clusters and what kinds of 
consequences result from such resource transfers. 
 
The findings in the onward literature review are further stressed in the appendix.  
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3. CONCEPTS 
 
3.1 THE CONCEPT OF CLUSTERS 
Porter (2000, p. 16) defines clusters as “geographic concentrations of interconnected companies, 
specialized suppliers, service providers, firms in related industries, and associated institutions (for 
example, universities, standards agencies, and trade associations) in particular fields that compete 
but also cooperate”. 
 
However, no common definition has been found within the literature concerning what this report so 
far has called a ‘cluster’. According to Giuliani (2005, p. 272) there has been a tendency “towards 
hybridization of the original concept of the industrial district” which was introduced by Alfred 
Marshall in the late 1800s. In some cases, very similar concepts are used to describe different 
economic phenomena while, in other cases, different concepts are used to describe very similar 
phenomena. 
 
According to Giuliani (2005) the phenomenon of clusters has been referred to as industrial districts 
(Marshall, 1920), industrial clusters (Morosini, 2004), regional clusters (Enright, 1996), innovative 
clusters (Simmie & Sennet, 1999), technology districts (Storper, 1997), innovative milieus, 
(Camagni, 1991), milieus (Capello, 1999), local innovation systems (Cassiolato et al., 2003), 
system areas (Garofoli, 1991), specialized areas (Capello, 1999), productive arrangements 
(Cassiolato et al., 2003) and local productive systems (Cassiolato et al., 2003). In order to illustrate 
the span of cluster concepts used by authors cited in this report, please see figure 1. 
 
Figure 1: The span of cluster concepts 
 
Author Concept Concept definition 
Biggiero (2006) Territorial system “The label ‘territorial system’ (Giner 
and Santa Maria 2002, Morgan 2004) 
is one of the generic ones, like local 
production systems (Crouch et al. 
2001), which can be created to refer to 
economic activities at sub-national 
levels. An albeit incomplete list of TS 
categories would include regional 
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innovation systems, local production 
systems, industrial clusters, industrial 
districts, metropolitan areas, urban 
districts, rural districts, milieu 
innovator, local systems, etc.” 
Hervás-Oliver et al. (2008) Industrial district ”Camagni (1991, p. 3) referred to the 
industrial district as “the set, or the 
complex network of mainly informal 
social relationships on a limited 
geographical area, often determining a 
specific external ‘image’ and a specific 
internal ‘representation’ and sense of 
belonging, which enhance local 
innovative capability through 
synergetic and collective learning 
processes.” 
Hervás-Oliver & Albors-
Garrigós (2008) 
Industrial district/cluster “In this work, clusters and the 
industrial district concept will be used 
without distinction, although we 
recognise differences in both concepts, 
especially due to the social aspects 
frequently observed in industrial 
districts.” 
Maskell et al. (2006) Cluster 
 
 
 
 
 
 
 
Stable interfirm network 
“The term “cluster” is applied 
throughout the paper in a generic sense 
and includes related concepts such as 
geographical agglomeration, industrial 
district and the like. See Maskell and 
Kebir (2005) for a discussion of partly 
overlapping concepts.” 
 
“Networks operate according to certain 
goals that have been explicitly or 
tacitly agreed upon by the firms 
involved. Goals may constantly be 
checked, revised and adjusted 
according to the joint experiences of 
the participants in the network. These 
goals in some sense pre-structure the 
future course of action and provide a 
basis for ongoing communication and 
problem solving. Many advantages of 
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inter-firm networks are based on 
seemingly perpetual social relations 
that may help the partners achieve 
effective coordination and learn 
extensively, but which may 
concurrently also reduce diversity in 
visions and strategies (Granovetter, 
1973; Håkansson & Snehota, 1989; 
Foss & Koch, 1996; Cooke & Morgan, 
1998).” 
Niu et al. (2008) Cluster 
 
 
 
 
 
Interfirm network 
“A cluster, also sometimes termed an 
industrial district, can be defined as a 
geographical, shared-focused, and 
sectoral concentration and combination 
of firms.” 
 
“Network relationships can differ in 
their duration and in where the 
partners are along the value chain. In 
terms of duration, relationships can 
vary from stable to dynamic (Miles 
and Snow, 1984). Along the value 
chain, partners may engage in both 
horizontal networks at a common stage 
and networks that reach across levels 
of the supply chain.” 
 
Source: Author’s construction 
 
3.2 THE CONCEPT OF RESOURCES 
In this report, resources are seen as cluster assets. Cluster assets are not owned by clusters 
themselves but by cluster members such as cluster firms or cluster individuals. According to De Wit 
& Meyer (2010), following a resource-based view (Barney, 1991; Penrose, 1958; Wernerfelt, 
1984), resources are commonly divided into tangible and intangible resources. See figure 2. 
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Figure 2: Tangible and intangible resources 
 
 
Tangible resources 
 
 
Intangible resources 
 
Land Buildings Materials Technology Money 
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Source: Author’s construction based on De Wit & Meyer (2010) 
 
On the following pages, ‘tangible resources’ refers to all means which are physically observable 
within the cluster such as land, buildings, materials, technology, and money. In contrast, ‘intangible 
resources’ refers to all other means which are not physically observable. Intangible resources 
include relational resources and competences which are held by the individual members of the 
cluster. ‘Relational resources’ refers to all means available to the cluster resulting from the cluster 
member’s social relationships and interactions. Finally, ‘competences’ refers to all means of 
knowledge, capabilities, and business attitudes that exist within the cluster. 
 
It is notable that ties between clusters are cluster assets in the sense that they are relational 
resources. Cross-cluster ties are often mutually beneficial for the participant clusters and function as 
channels for exchanges of different kinds of resources between clusters.
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4. LITERATURE REVIEW METHOD 
To address the identified research gap ‘on resource transfer between clusters’ discussed in the 
introduction, a literature review was completed to investigate what has so far been written on 
resource transfer between clusters. 
 
The literature review is based on five search terms utilized in database searches: capability transfer/ 
transmission/movement/diffusion/learning/linkages/exchange/export/import/flow/acquisition/spill-
over, competence transfer/transmission/movement/diffusion/learning/linkages/exchange/export/ 
import/flow/acquisition/spill-over, technology transfer/transmission/movement/diffusion/learning/ 
linkages/exchange/export/import/flow/acquisition/spill-over, knowledge transfer/transmission/ 
movement/diffusion/learning/linkages/exchange/export/import/flow/acquisition/spill-over, and skill 
transfer/transmission/movement/diffusion/learning/linkages/exchange/export/import/flow/acquisitio
n/spill-over.The five search terms were combined with a wide range of concepts: cluster, industrial 
cluster, industrial district, regional strategic network, inter-cluster, inter cluster, cluster to cluster, 
beyond clusters, outside clusters, between clusters, industrial cluster to industrial cluster, beyond 
industrial clusters, outside industrial clusters, between industrial clusters, industrial district to 
industrial district, beyond industrial districts, outside industrial districts, between industrial districts, 
regional strategic network to regional strategic network, beyond regional strategic network, outside 
regional strategic networks, and between regional strategic networks. 
 
The search terms were selected because of their appearance in academic communities of clustering, 
including in journals such as European Planning Studies and Entrepreneurship and Regional 
Development. The first phase of the review process was to locate relevant papers by using the 
above-mentioned search terms and concepts in database searches at EBSCO (Academic Search 
Premier and Business Source Complete), Science Direct, Emerald Journals, IMP, and Google 
Scholar. In the second phase, the snowball method by Miles & Huberman (1994) was applied to 
find additional relevant references by using the reference list of the papers identified in phase one. 
 
However, this method of conducting a literature review has limitations. First, search terms and 
concepts other than those mentioned above might have revealed other relevant papers that fit the 
purpose of this paper. Second, only peer-reviewed articles and conference proceedings are included 
in the review, which neglects books, reports, and PhD dissertations. 
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5. WHAT KINDS OF RESOURCES ARE TRANSFERRED BETWEEN CLUSTERS? 
Studies reviewed in this report emphasize that, tangible resources as money and technology are 
typical resources transferred between clusters. When cluster firms relocate to new clusters, they 
make direct investments in those clusters. However, at the same time, valuable intangible resources 
such as knowledge, know-how, capabilities, experiences, and relationships are carried within them. 
Intangible resources are also transferred when cluster individuals move from one cluster to another 
or when individuals from different clusters meet at professional events or gatherings. On the 
following pages, a more detailed description of specific resources transferred between clusters is 
offered.  
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6. WHO TRANSFERS RESOURCES BETWEEN CLUSTERS? 
According to Hervás-Oliver et al. (2008), clusters do not establish links with other clusters or 
transfer resources to other clusters. Instead the task is performed by cluster members such as cluster 
firms (Biggiero, 2006; Giuliani, 2005; Hervás-Oliver & Albors-Garrigós, 2008; Hervás-Oliver et 
al., 2008, 2011; Nadvi & Halder, 2005; Niu et al., 2008) or cluster individuals (Andersen & 
Lorenzen, 2007; Maskell et al., 2006). 
 
6.1 CLUSTER FIRMS 
 
6.1.1 MULTINATIONAL ENTERPRISES 
On the basis of a case study made on clusters in developed countries, Hervás-Oliver et al. (2008, p. 
508) state that “the firms which play the crucial role of contributing to knowledge exchange 
between clusters are knowledge diffusers that operate in several clusters as parents or affiliated 
companies”. These firms are often referred to as multinational enterprises (MNEs) which typically 
establish subsidiaries or affiliates in other clusters in order to transfer resources. MNEs establish 
production plants in local clusters or operate as global buyers. They function as external ties of 
clusters (Hervás-Oliver et al., 2008) and act as knowledge diffusers (Hervás-Oliver et al., 2011). An 
illustration of this is a multinational glazing firm from the Castellón cluster in Spain which relocates 
parts of its business to the Emilia-Romagna cluster in Italy through subsidiaries. 
 
6.1.2 SMALL AND MEDIUM-SIZED ENTERPRISES 
Furthermore, according to Biggiero (2006) and Nadvi & Halder (2005) resources are transferred 
between territorial systems by internationalized and newly internationalizing small and medium-
sized enterprises (SMEs) that relocate to new clusters. Not only do these firms bring resources to 
their new ‘destination’ cluster, but they also are likely to become an external tie to their native 
cluster (Biggiero, 2006). 
 
6.1.3 LEADING FIRMS 
Leading firms bring external knowledge into clusters (Giuliani, 2005). Leading firms act as “vital 
nodes of interconnection between intra- and extra-cluster knowledge systems” (Giuliani, 2005, p. 
279). Leading firms are also referred to as ‘receptor firms’ or ‘technological gatekeepers’ (Giuliani, 
2005). These types of firms are typically large and technologically advanced. They often have a 
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high degree of technical resources and extraordinary knowledge bases. Furthermore, they are able 
to translate external knowledge into know-how which can be used by other firms within the cluster 
(Giuliani, 2005). 
 
6.2 CLUSTER INDIVIDUALS 
It has been shown that resources are not only transferred by cluster firms but also by cluster 
individuals acting in self-interest when moving from one cluster to another (Andersen & Lorenzen, 
2007; Lee, 2009) or acting on behalf of cluster firms when participating in professional events or 
gatherings (Maskell et al., 2006). 
 
A study made by Andersen & Lorenzen (2007, p. 12) emphasizes that a great number of inter-
cluster pipelines is a result of “civic network ties”. Andersen & Lorenzen (2007) state that social 
ties between individuals attract and pull resources to certain regions, and they also affect the 
transfer of knowledge between clusters. In addition, Lee (2009) highlights how Taiwanese 
engineers who obtain graduate degrees in the US bring back resources to the Taipei-Hsinchu region 
in Taiwan. According to Lee (2009, p. 374) “they act as intermediaries, linking Taiwan with the US 
to facilitate collaboration and talent circulation between the two countries”. 
 
Moreover, Maskell et al. (2006, p. 998) point out that it is well known that “business managers, 
marketing employees and technical engineers as well as lawyers, doctors, auditors and other 
professionals regularly attend conventions, congresses, conferences and exhibitions” and that the 
gathering of such people facilitate the transfer of resource between individuals from different 
clusters.   
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7. HOW ARE RESOURCES TRANSFERRED BETWEEN CLUSTERS? 
According to Amin & Thrift (1992), clusters are ‘nodes’ in global networks. Evidence of how such 
nodes are related and tied together is, however, not provided by the authors themselves. Instead, 
evidence can be found within other studies which are stressed in this report. 
 
Within the literature, various descriptions are given of how resources are transferred between 
clusters. In general, resources are transferred through different kinds of cross-cluster ties. A 
distinction can be made between ties which are developed in a business related (professional) 
setting such as different kinds of business relationships (Biggiero, 2006; Cooke, 2005; Hervás-
Oliver & Albors-Garrigós, 2008; Hervás-Oliver et al., 2008, 2011; Humphrey & Schmitz, 2000, 
2002; Lee, 2009; Maskell et al., 2006; Nachum & Keeble, 2003a, 2003b; Nadvi & Halder, 2005; 
Niu et al., 2008) and ties which are developed in a social (personal) setting such as family bonds 
(Andersen & Lorenzen, 2007). In this report the former type of tie is referred to as business ties 
while the latter is mentioned as social ties. 
 
Furthermore, within the category of business ties, a distinction can be made between ties which are 
external to a given firm within a cluster and ties which are internal to a given firm within a cluster. 
Ties which are external to a firm link it to firms from other clusters and thereby bridge clusters 
(Humphrey & Schmitz, 2000, 2002; Maskell et al., 2006; Nadvi & Halder, 2005; Niu et al., 2008). 
In this report such ties are referred to as external business ties. In contrast, ties which are internal to 
a firm bridge clusters through different business units of a single firm, often a MNE (Biggiero, 
2006; Cooke, 2005; Hervás-Oliver & Albors-Garrigós, 2008; Hervás-Oliver et al., 2008, 2011; Lee, 
2009; Nachum & Keeble, 2003a, 2003b). Such ties are referred to as internal business ties. 
 
7.1 EXTERNAL BUSINESS TIES AND SOCIAL TIES 
More studies show how clusters are tied through external business ties such as global value chain 
relationships (Humphrey & Schmitz, 2000, 2002; Nadvi & Halder, 2005; Niu et al., 2008) or 
relationships developed at professional events (Maskell et al., 2006). However, only one study 
conducted by Andersen & Lorenzen (2007) shows how clusters are tied through social ties.  These 
findings are further stressed below. 
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7.1.1 GLOBAL VALUE CHAIN RELATIONSHIPS 
In a study conducted by Nadvi & Halder (2005), it is shown how global value chain relationships 
create a tie between clusters in both developing and developed countries and how resources are 
transmitted through these ties. In order to illustrate this, the authors point to the case of the Sialkot 
Cluster in the industry of surgical instruments in Pakistan and the Tuttlingen cluster in the surgical 
instruments industry in Germany. 
 
In the late 1960s, firms in Tuttlingen were pressured by low-cost production firms in Sialkot. At the 
time, many of the same products were produced in both clusters and, as a result of the increased 
competition firms from Tuttlingen began to outsource production to low-cost locations in different 
parts of the world. By the early 1980s, a group of firms from Tuttlingen established a joint venture 
unit in the Sialkot cluster in Pakistan which had the consequence of increased sourcing from 
Tuttlingen to Sialkot (Nadvi & Halder, 2005). 
 
Instead of competing against each other, the clusters began to cooperate. They implemented a 
division of labour where Tuttlingen focused on production preparing purposes and Sialkot focused 
on production completing purposes. Technicians from Tuttlingen went to Sialkot to give advice on 
production practices and undertake quality inspections while workers from Sialkot came to 
Tuttlingen for training. Furthermore, instrument designs and specifications, inputs and materials, 
technical knowledge, and advice on production organization were transferred from Tuttlingen to 
Sialkot. Firms from Sialkot improved their production skills while firms from Tuttlingen began to 
develop new skills in new business areas or began developing new products. See figure 3 and 4. 
 
Figure 3: Knowledge and production ties between Sialkot and Tuttlingen; mature product sector 
 
Source: Nadvi & Halder (2005) 
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Figure 4: Knowledge and production ties between Sialkot and Tuttlingen; new product sector 
 
Source: Nadvi & Halder (2005) 
 
Further evidence of how clusters are tied through global value chain relationships is provided by 
Niu et al. (2008). The authors evaluate the ties between four clusters located in two different, 
developing countries to illustrate how value chain linkages and alliances shape inter-cluster network 
relationships. More specifically, Niu et al. (2008) study two industrial clusters in the high 
technology industry of China and two industrial clusters in the high technology industry of Taiwan. 
According to Niu et al. (2008), firms from the Chinese clusters are responsible for activities which 
have a lower added value than the activities handled by the firms from the Taiwanese clusters. 
Therefore, firms from the Chinese clusters are mainly allied with firms from the Taiwanese clusters 
in order to gain technological know-how and resources. In contrast, firms from the Taiwanese 
clusters are allied with firms from the Chinese clusters in order to gain market entry opportunities 
and lower cost (Niu et al., 2008). See figure 5. No detailed description, however, on how these 
resources are transferred is given by Niu et al. (2008). 
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Figure 5: Configuration of value upstream adding activities 
 
Source: Niu et al. (2008) 
 
For further evidence on how clusters are tied through global value chain relationships, see 
Humphrey & Schmitz (2000, 2002). 
 
7.1.2 PROFESSIONAL EVENTS AND GATHERINGS 
A study conducted by Maskell et al. (2006) illustrates how professional events and gatherings such 
as trade fairs, conventions, conferences, congresses, and exhibitions where business people and 
professionals meet facilitate the transfer of resources between clusters. 
 
Maskell et al. (2006) name the above-mentioned events or gatherings ‘temporary clusters’ since 
they are only temporary in nature and “exhibit many of the characteristics ascribed to permanent 
spatial clusters, albeit in a temporary and intensified form” (Maskell et al., 2006, p. 997). At such 
events or gatherings, people tend to ‘cluster’ in relatively small geographic areas in a way that is 
similar to what firms do in permanent clusters. According to Maskell et al. (2006) temporary 
clusters represent important occasions of intensive communication. See figure 6. 
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Figure 6: Organizational configurations of knowledge creation by time horizon and focus 
 
Source: Maskell et al. (2006) 
 
At these “short-lived hotspots of intense knowledge exchange, network building and idea 
generation” (Maskell et al., 2006, p. 997) products are examined and evaluated by customers, 
suppliers, peers, and competitors. The latest and most advanced findings and inventions are 
exhibited and knowledge is shared among people working in different clusters (Maskell et al., 
2006). Maskell et al. (2006) use the term ‘pipelines’ for external business ties developed at 
temporary clusters. However, the pipelines may become long-lasting relationships even though they 
are developed in a temporary setting. Maskell et al. (2006) use the concept of pipelines to illustrate 
how resources from the external environment are carried into clusters. 
 
7.1.3 SOCIAL TIES 
Ties between clusters are most commonly described as professional ties between firms (Andersen & 
Lorenzen, 2007). However, the transfer of resources does not occur only through professional ties. 
A study made by Andersen & Lorenzen (2007) provides a description of how social ties between 
individuals may affect the transfer of resources between clusters. The authors argue that a great 
number of inter-cluster pipelines are a result of “civic network ties” (Andersen & Lorenzen, 2007, 
p. 12) and that social ties between individuals attract and convey resources to certain regions and 
affect the transfer of knowledge and technology between clusters. 
 
The conclusions are based on two case studies both focusing on ties between clusters in developed 
countries: the biotech clusters in Boston and Medicon Valley in Copenhagen and Silicon Valley in 
California and the IT cluster in Copenhagen, respectively. See figure 7. 
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Figure 7: Ties between the biotech cluster in Boston and Medicon Valley in Copenhagen and 
Silicon Valley in California and the IT cluster in Copenhagen, respectively 
 
 
Source: Andersen & Lorenzen (2007) 
 
The cases represent two examples of how resources such as people, money, knowledge, and 
technology have been transferred across regions through the use of social ties between individuals.  
In both cases, Danes have gone abroad to work in foreign clusters. They have started up new firms 
in these clusters and then later pulled parts of the firms back to Danish clusters. According to 
Granovetter (1973) the change of jobs not only means moving from one network of ties to another, 
but it also includes an establishment of links between the networks. According to Andersen & 
Lorenzen (2007), the reason for choosing Denmark for location can neither be explained by 
traditional cluster theory nor theory on creative and highly skilled labour. Instead, the reason was 
found in the fact that the Danes have families and wanted to return to Denmark. 
 
7.2 INTERNAL BUSINESS TIES 
Discussions of the different ways by which resources are transferred between clusters through 
internal business ties are, among others, given by Biggiero (2006), Cooke (2005), Hervás-Oliver & 
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Albors-Garrigós (2008), Hervás-Oliver et al. (2008, 2011), Lee (2009) and Nachum & Keeble 
(2003). These studies stress how relocation and the internal network of MNEs facilitate the transfer 
of resources between clusters. 
 
7.2.1 RELOCATION 
Through relocation is internal business ties created which allows access to resources across clusters. 
A study made by Lee (2009) illustrates how firms relocate to other clusters within and across 
national boundaries. Lee (2009) uses a case of five clusters from different parts of the world within 
the IT industry: the Shenzhen region (China), the Shanghai region (China), the Great Suzhou region 
(China), the Taipei-Hsinchu region (Taiwan), and Silicon Valley (USA). 
 
In the early 1990s, local Chinese firms began to relocate from Shenzhen to Shanghai. This process 
of relocation was mainly caused by the goal of the Chinese government to transfer Shanghai into 
the new economic center of China. At the same time, Taiwanese firms began to relocate production 
plants to the Great Suzhou region in China. As a result, experience and knowledge were transferred 
between the different clusters. 
 
In addition, Biggiero (2006, p. 455) argues that although it is possible for clusters to acquire 
knowledge from external ties such as global value chain relationships (Nadvi & Halder, 2005) or 
relations developed through professional events (Maskell et al., 2006) “the most intensive 
knowledge exchange between territorial systems occurs through industrial relocation.” Biggiero 
(2006) also suggests that “Brownfield (from minority partnership up to the acquisition of the whole 
firm) or Greenfield FDI can be better drivers of knowledge exchange because they imply a deeper 
people commitment”. 
 
The findings of Biggiero (2006) are based on different case studies of clusters around the world.  He 
states that “relocation is particularly important because it is based on people’s move, and so it 
allows the transfer and exchange of tacit knowledge. Actually, its non-codified character makes it 
transferable or replicable only through the transfer of the people in which it is embodied. Tacit 
knowledge, in fact, is a ‘human embodied’ knowledge, and it can be produced just through enduring 
human interactions” (Orlikowski, 2002) in Biggiero (2006). 
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7.2.2 INTERNAL NETWORKS OF MNEs 
Empirical evidence of how resources are transferred between clusters through the internal network 
of MNEs is, among others, given by Hervás-Oliver & Albors-Garrigós (2008) and Hervás-Oliver et 
al. (2008, 2011). The authors base their study on a case of two clusters in developed countries: the 
Castellón cluster in the ceramic tile industry in Spain and the Emilia-Romagna cluster in the 
ceramic tile industry in Italy. 
 
These authors discuss how the Spanish glazing firms from Castellón relocate parts of their business 
to Italy by establishing subsidiaries or affiliates in the Emilian cluster while, in similar fashion, the 
Italian ceramic equipment producers from the Emilian cluster relocate parts of their business to 
Spain by establishing business units in Castellón. The authors emphasize that subsidiaries or 
affiliates are established in distant clusters in order to provide better service to distant clients. They 
use subsidiaries or affiliates to transfer technology and knowledge across clusters. More specifically 
“the knowledge generated by the ceramic equipment industry in the Italian cluster is eventually 
transferred to different clusters and especially to Castellón while the Castellón glazing technology is 
also disseminated to the Emilian cluster” (Hervás-Oliver et al., 2011, p. 104). However, in both 
cases, knowledge or technology has to be translated or adapted to each specific cluster. See figure 8. 
 
Figure 8: Technology discontinuity curves for the tile ceramic industry 
 
Source: Hervás-Oliver et al. (2011) 
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Moreover, evidence of how resources flow through the internal network of MNEs is also provided 
by Cooke (2005) and Nachum & Keeble (2003). Cooke (2005) uses a case of three clusters from 
developed countries in the biotech industry while Nachum & Keeble (2003a, 2003b) use a case of 
two clusters from developed countries in the entertainment services industry. Both studies 
emphasize how multinational affiliates create bridges with the headquarters and other affiliates and 
connect knowledge domains from clusters in different countries. 
 
The firms get access to other clusters firms and resources through relocation. Through the 
establishment of new business units in foreign clusters, the firms create external ties to other 
clusters.  
Page 20 
 
8. WHAT CONSEQUENCES RESULT FROM RESOURCE TRANSFER BETWEEN 
CLUSTERS? 
Previous research has shown that cluster firms purposefully establish ties to firms from outside the 
cluster in order to acquire access to knowledge, innovations, markets, or low-cost labor (Giuliani, 
2005). These studies provide an explanation of why resources are transferred between clusters. 
However, what happens to clusters when resources are transferred between them? 
 
According to the studies reviewed in this report, resource exchange between clusters often has 
mutual and reinforcing upgrading effects on the participant clusters. Specifically, the transmission 
of resources between clusters fosters innovation within the participant clusters (Hervás-Oliver & 
Albors-Garrigós, 2008; Hervás-Oliver et al., 2008, 2011; Lee, 2009). According to Maskell et al. 
(2006), this leads to new lines of thinking. Moreover, when resource transfer occurs through 
networks of clusters it may enhance cluster competitiveness and develops and upgrades clusters 
(Niu et al., 2008). In general, more studies have shown that external ties give access to new 
resources and prevent clusters from lock-in effects, inertia, stagnation and entropic deaths (Giuliani, 
2005; Hervás-Oliver & Albors-Garrigós, 2008). 
 
However, according to Biggiero (2006) the final outcome will depend on the relocation strategy and 
the absorptive strategy of the involved clusters. Biggiero (2006) differentiates between various 
relocation strategies and emphasizes that different strategies have different effects on clusters. 
 
Moreover, according to Derbyshire (2010), external linkages are not beneficial to clusters per se. 
Derbyshire (2010) stresses that no more or less than 10 percent of all linkages of a cluster must 
come from broader linkages. He argues that “if more than or fewer than 10 per cent of linkages are 
broad, network-spanning linkages, then either the level of local interaction or the ease with which 
distant members can be contacted is compromised” (Derbyshire, 2010). However, when the number 
of broader linkages is about 10 percent “there remains a high level of local interaction but this is 
combined with an ability to connect to non-local members easily. Local clusters therefore maintain 
their dense local interactions and internal dynamic, but also have access to new sources of 
knowledge from broader linkages”. 
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Derbyshire (2010) underlines the importance of considering the balance between internal and 
external linkages since, otherwise, the result could be to alter the cluster’s internal dynamics or 
prevent the cluster from acquiring sufficient new resources. In addition, Scott (1998) points out that 
the performance of localized production systems depends on the right mix of local and nonlocal 
transactions. Finally, Bathelt et al. (2004) argue that the process of knowledge creation depends on 
the ‘local buzz’ within clusters as well as the ‘global pipelines’ connecting them to the outside 
world. See figure 9. 
 
Figure 9: The structure and dynamics of local buzz and global pipelines 
 
Source: Bathelt et al. (2004) 
 
These studies point to an important question for further research: How will the balance between 
‘local buzz’ and ‘global pipelines’ change over time. How does it depend on the proximity of 
clusters and on the resource and collaborative between clusters?   
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9. CONCLUDING REMARKS 
The purpose of this report is to provide a review of the existing literature within resource transfer 
between clusters. More precisely, the aim is to shed light on questions such as how and by whom 
resources are transferred between clusters and what kinds of consequences this transmission may 
have for clusters. 
 
The review shows that a wide range of resources are transferred between clusters: tangible 
resources such as technology and money and intangible resources such as knowledge, capabilities, 
and relationships. Moreover, the review reveals that the role of transferring resources between 
clusters is often performed by cluster firms (MNEs, SMEs, or leading firm) or cluster individuals 
acting in self-interest when moving from one cluster to another or acting on behalf of cluster firms 
when participating in professional events and gatherings. The review also shows that resources are 
transferred through external and internal ties. The former include external business ties such as 
global value chain relationships or relationships developed at professional events and gatherings 
and external social ties. The second include internal business ties such as relocation or internal 
networks of MNEs. Finally, the study illustrates how resource transfer between clusters often 
enhances the innovativeness and competitiveness of the participant clusters and prevents clusters 
from lock-in effects and entropic deaths. However, the exact effect of resource transfer depends on 
how resources are transferred and on the absorptive capacity of clusters.  
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11. APPENDIX 
 
11.1 HERVÁS-OLIVER ET AL. (2008) 
Author(s) José-Louis Hervás-Oliver, José Albors-Garrigós & Juan Ignacio Dalmanu Porta 
Title External ties and the reduction of knowledge asymmetries among clusters within global value chains 
Journal European Planning Studies 
Year 2008 
Volume 16 
Issue 4 
Pages 507-520 
Purpose “The work examines the process of knowledge exchange between clusters through external ties using the global 
value chain approach” (p. 507). 
Method Case study (based on interviews) 
Theory Fundamentals of Clusters’ Knowledge 
 Cooke (2005) 
 Foss (1996) 
 Henderson & Clark (1990) 
 Matusik & Hill (1998) 
 Nachum & Keeble (2003a, 2003b) 
 Porter (1990) 
 Tallman et al. (2004) 
External ties and the Global value chain 
 Amin & Thrift (1992) 
 Bartlett & Ghoshal (1989) 
 Birkinshaw & Hagstrom (2000) 
 Cooke & Morgan (1998) 
 Cooke (2005) 
 Gereffi (1999) 
 Heidenreich & Krauss (1998) 
 Humphrey & Schmitz (2002) 
 Knorringa (1996) 
 MacKinnon et al. (2002) 
 Nachum & Keeble (2003b) 
 Nadvi & Halder (2005) 
 Rabellotti (2004) 
 Schmitz (1999) 
Focus The paper focuses on resource transfer between clusters in developing countries. 
Industries The ceramic tile industry 
Clusters Castellón (Spain) 
Emilia-Romagna (Italy) 
What kinds of resources are 
transferred? 
Knowledge 
“..knowledge inflows and outflows from and to clusters” (p. 510) 
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Who transfers resources? Cluster firms 
 
Parents or affiliated companies 
“Thus, the firms which play the crucial role of contributing to knowledge exchange between clusters are knowledge 
diffusers that operate in several clusters as parents or affiliated companies, interacting with local networks and 
transferring knowledge within global value chains” (p. 508). 
 
MNEs and their affiliates 
“…knowledge inflows and outflows from and to clusters could be explained partially by the role played by MNEs 
and their affiliates which operate simultaneously in different territories and act as relay points (Cooke, 2005) within 
global value chains. In fact, empirical evidence (Nadvi & Halder, 2005; Cooke, 2005; Nachum & Keeble, 2003a, 
2003b) has stressed the role of MNE affiliates to connect clusters and to act as mechanisms to transfer knowledge 
between clusters and thus the MNE affiliates are acting as external ties by themselves” (p. 510). 
How are resources 
transferred? 
Through internal networks of MNEs 
“…the Castellon cluster generates knowledge through internal ties which is complemented and enriched by the 
knowledge incorporated by MNE affiliates from Italy which are located in Castellon. Equally, part of the knowledge 
generated in Castellon is taken out by glazing firms which de-locate in Italy and other clusters. As a consequence, 
the cluster’s resources and capabilities and knowledge stocks are enlarged also by the external ties because clusters 
interact through MNE affiliates” (p. 517). 
What kinds of consequences 
result from such transfer? 
Upgrading of clusters and the global value chain, fostering of innovation 
“...in the present case a mutual and reinforcing equally-benefited knowledge exchange is observed which upgrades 
both clusters simultaneously and fosters innovation throughout the participant clusters and the entire global value 
chain” (p. 515). 
 
“The interactions between the two clusters have produced a continuous process of global value chain upgrading” (p. 
513). 
Tables and figures No tables or figures were found. 
Further research  “The study may suffer from limitations due to the case study methodology used and the specificity of the studied 
clusters and global value chain. For future research more insight is needed when the interactions between clusters 
throughout a global value chain is conducted by clusters located in both developed and developing nations and there 
is a complex set of inter-linkages at any level, i.e. developed-developed nations clusters and developed-developing 
nations simultaneously. At the same time, more types of clusters involved in research (industrial, services, biotech, 
ITC, etc.) would enrich the process of constructing a robust theory about external ties which will contribute to 
cluster theory upgrading” (p. 518). 
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11.2 HERVÁS-OLIVER & ALBORS-GARRIGÓS (2008) 
Author(s) José-Louis Hervás-Oliver & José Albors-Garrigós 
Title Local knowledge domains and the role of MNE affiliates in bridging and complementing a cluster’s knowledge 
Journal Entrepreneurship and regional development 
Year 2008 
Volume 20 
Issue 6 
Pages 581-598 
Purpose “This work examines the process of knowledge exchange between clusters through MNE affiliates which operate in 
all of them” (p. 581). 
Method Case study 
Theory External ties between clusters 
 Maillat (1998) 
 Scott (1998) 
 
Avoiding inertia through external ties 
 Becattini & Rullani (1993) 
 Camagni (1991) 
 Cantwell & Iammarino (2003) 
 Crevoisier & Maillat (1991) 
 Giuliani & Bell (2005) 
 Grabher (1993) 
 
The internal networks of MNEs 
 Bartlett & Ghoshal (1989) 
 Birkinshaw & Hood (2000) 
 Cooke (2005) 
 Nachum & Keeble (2003a ,2003b) 
 Nadvi & Halder (2005) 
 
Global production networks/ value chains 
 Bazan & Navas-Aleman (2004) 
 Gereffi (1994) 
 Gereffi et al. (2005) 
 Giuliani (2005) 
These phenomena of transferring knowledge from 
local to global scale 
 Amin & Thrift (1992) “nodes within global 
networks” 
 Bathelt et al. (2002), Owen-Smith & Powell 
(2002), Andersen & Lorenzen (2007) “global 
pipelines” 
 Cooke (2005) “global network nodes acting as 
key relay points” 
 Garofoli (1994), Gereffi (1994), Nachum & 
Keeble (2003a,2003b), Nadvi & Halder (2005) 
“external ties” 
 Gertler & Levitte (2005) “non-local knowledge 
flows” 
 Gertler & Levitte (2005) “non-local sources of 
knowledge” 
 Giuliani & Bell (2005) “extra-cluster linkages” 
 Giuliani et al. (2005) ”external linkages” 
 Malmberg (2003) “global circuits of interactive 
learning” 
 Maskell et al. (2006) “temporary clusters” 
 Nachum & Keeble (2003a) “linkages of foreign 
affiliates in clusters” 
 Nachum & Keeble (2003b) “local-global nexus” 
 Yeung et al. (2006) “non-cluster economies” 
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 Humphrey & Schmitz (2002) 
 MacKinnon et al. (2002) 
 Nadvi & Halder (2005) 
 Rabellotti (2004) 
 Schmitz (1999) 
 Schmitz (2004) 
 Yeung et al. (2006) 
Focus The paper focuses on resource transfer between clusters in developed countries. 
Industries  The ceramic tile industry 
“Worldwide production of ceramics is basically concentrated in a few countries, as seen in Table 1. China has 
recently come onto the scene, acquiring first position, followed by Spain, Italy and Brazil” (p. 586). 
Clusters Castellón (Spain) 
Emilia-Romagna (Italy) 
 
“The Castellon cluster enjoys a prominent position in the glazing industry as illustrated by the 26 local glazing firms 
employing 3487 workers (ASCER 2005), while the Emilia region is more focused on the ceramic equipment 
industry, represented by 171 firms employing 6500 workers (Acimac, 2003)”, (p. 587). 
What kinds of resources are 
transferred? 
Knowledge 
Who transfers resources? Cluster firms 
“This process of global networks and cluster linkages is thus practiced by MNEs, which follow a multi-location 
strategy within the same industry in order to be present in the most important clusters” (p. 582). 
How are resources 
transferred? 
Through relocation and internal networks of MNEs 
 “Castellon indigenous glazing firms de-locate to other clusters worldwide and contribute to knowledge diffusion. 
Tacit knowledge dealing with operations and activities in the Castellon cluster originated locally through local inter-
industry interaction, including institutions, while this knowledge is partially transferred to other territories. Thus, 
tacit knowledge in Castellon is expanded and also complemented with other knowledge acquired in clusters in 
which glazing affiliates operate because MNE internal network knowledge is not by itself enough to cope with the 
circumstances of foreign clusters. Similarly, Italian equipment firms also create tacit knowledge in the Emilian 
cluster through inter-firm interactions and transfer part of it to the Castellon cluster, although the knowledge 
necessary to deal with the local reality in Castellon is obtained through interactions with local glazing and ceramic 
tile firms. This partially combines complementary explicit knowledge from the Emilian cluster with local 
knowledge to cope with conditions in Castellon. This creates new tacit knowledge. In fact, the necessary local 
knowledge to operate in Castellon by Italian equipment affiliates in the red-body process cannot be supplanted by 
MNE internal networks. At the same time, part of the knowledge created in Castellon on the red-body process is 
also disseminated in the Emilian cluster and others worldwide using internal networks of MNE affiliates” (p. 593). 
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“Basically, knowledge generated in the Italian cluster from the ceramic equipment industry is eventually transferred 
to Castellon, while Castellon technology on glazing is also disseminated in the Emilian clusters. Both glazing and 
equipment producers take knowledge out of the host countries and also create knowledge inflows to complement 
local knowledge. Tacit knowledge in clusters is only obtained through linkages with local firms and the knowledge 
from MNE internal networks is only a part of the story. These supply industries bridge ties connecting and 
reinforcing not only the world industry but the R&D and innovation activities within it. External ties involve a 
mutually reinforcing and complementing mechanism from the supply side in the world industry undertaken by 
Emilian ceramic equipment producers and glazing producers from Castellon, which form cross-locality networks 
through the world industry” (p. 595). 
What kinds of consequences 
result from such transfer? 
Cluster development 
“As a result, cluster development does not remain entirely endogenous but is complemented by an important 
knowledge exchange from other locations” (p. 596). 
Tables and figures  
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Further research “Further research is required in understanding this knowledge exchange in other types of clusters and industries in 
order to contribute to expanding the theory of this topic” (p. 596). 
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11.3 HERVÁS-OLIVER ET AL. (2011) 
Author(s) José-Louis Hervás-Oliver, José Albors-Garrigós & Antonio Hidalgo 
Title Global value chain reconfiguration through external linkages and the development of newcomers 
Journal International Journal of Technology Management 
Year 2011 
Volume 55 
Issue 1/2 
Pages 82-109 
Purpose ”This article analyses intercluster linkages through multinational enterprise (MNE) affiliates that are located in 
related clusters along the ceramic GVC” (p. 82). 
Method Case study 
“Firstly, the paper explores how the clusters within the industry have changed over time and uses a qualitative meta-
study approach. Secondly, an explorative analysis is conducted to analyse how MNE and the external linkages MNE 
affiliates help to connect distant clusters and to diffuse innovation” (p. 82). 
 
“We focused on the Castellón subsidiaries in Italy, as well as on the Italian firms located in Castellón in addition to 
other areas in the industries involved in the GVC, i.e., ceramic producers, machinery and glazing” (p. 99). 
 
“By exploring 356 firms located in the Italian and Spanish clusters we have shown how multilocation diffusion 
through affiliates is reconfiguring the GVC in the industry” (p. 104). 
Theory Clusters and governance types in the 
GVC: a development literature approach 
 Coe et al. (2008) 
 Gereffi (1999) 
 Humphrey & Schmitz (2002) 
 Nadvi & Halder (2005) 
 Nadvi (2008) 
 Schmitz (1999) 
External linkages from a geography/innovation perspective 
 Amin & Thrift (1992) 
 Andersen & Lorenzen (2007) 
 Bathelt et al. (2002) 
 Chen (2008) 
 Cooke (2005) 
 Garofoli (1994) 
 Gereffi (1994) 
 Gertler & Levitte (2005) 
 Giuliani & Bell (2005) 
 Giuliani (2002) 
 Giuliani (2005)  
 Lazerson & Lorenzoni (1999) 
 Maskell et al. (2006) 
 Nachum & Keeble (2003a, 2003b) 
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 Nadvi & Halder (2005) 
 Owen-Smith & Powell (2002) 
 Storper & Venables (2004) 
 Yeung et al. (2006) 
Focus The paper focuses on resource transfer between clusters in developed countries. 
Industries The world ceramic tile industry 
Clusters Castellón (Spain) 
Emilia Romagna (Italy) 
What kinds of resources are 
transferred? 
Knowledge, technology 
Who transfers resources? Cluster firms 
”Clusters themselves do not, in fact, relate with other clusters or agents; this role is performed by the cluster firms” 
(p. 85).  “..To be more accurate, clusters do not establish links with other clusters; the links are established by 
intersected MNEs and their subsidiaries. These firms usually act as knowledge diffusers and they transfer 
knowledge from cluster to cluster or from local to global level and so transform knowledge from implicit to explicit 
(Cooke, 2005; Nachum and Keeble, 2003a)”, (p. 87). 
How are resources 
transferred? 
Through relocation and internal networks of MNEs 
“The tacit knowledge gained from operations and activities in the Castellón cluster is generated locally through 
local inter-industry interaction, including organisations and this knowledge is partially transferred to the Italian 
cluster. The tacit knowledge learnt in Castellón is therefore disseminated. At the same time, it is also complemented 
with the knowledge acquired from those other clusters in which the glazing subsidiaries operate, since the internal 
MNE network knowledge is not ample enough to cope with conditions in foreign clusters, such as the Italian cluster. 
Similarly, the Italian equipment firms also create tacit knowledge in the Emilian cluster through interfirm 
interactions and transfer part of this knowledge to the Castellón cluster. However, to deal with local reality and the 
unique circumstances in Castellón, the necessary knowledge is obtained through interaction with local glazing firms 
and ceramic tile producers, combining local knowledge with partially complementary explicit knowledge from the 
Emilian cluster. In this way, new tacit knowledge is created. In fact, the local knowledge necessary for Italian 
equipment manufacturers to operate in Castellón using the red-body production process cannot be supplied by MNE 
internal networks. At the same time, part of the knowledge learnt in Castellón concerning the red-body process is 
also disseminated to the Emilian cluster and other worldwide clusters via MNE subsidiary internal networks” (s.92). 
 
According to Hervás-Oliver and Albors-Garrigós (2008a) knowledge transfer is conducted in the glazing industry 
from the various headquarters in Castellón to glazing subsidiaries in the Emilian cluster. Part of the tacit and explicit 
knowledge generated in Castellón in the glazing-producers and glazing-ITC interactions in the red-body tile 
production process is communicated to Italy to assist and provide a better service to those Italian clients who 
produce red-body tiles. Nevertheless, this knowledge is insufficient for coping with Italian processes, problems and 
production systems and therefore has to be translated for each client, production system and cluster context. For 
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instance, the temperature in Italian kilns is higher than in that in Castellón kilns (an unwritten rule and part of the 
Italian system) and so the texture of glazing components must be changed. This, and other facets of local 
knowledge, must be learnt by the subsidiaries in the Italian cluster since this information is not supplied through the 
MNE internal network. As such, location in Italy involves learning about the clients and participating in their 
collective learning process. Similarly, Italian equipment subsidiaries in Castellón transfer their knowledge about 
porcelain tiles and learn about equipment adaptations and refinements in the red-body process in Castellón. This 
knowledge is also disseminated worldwide through MNE internal networks to subsidiaries in Portugal, Mexico, 
Brazil or China. However, to absorb and exploit this knowledge firms must have a certain level of internal 
Resources (Hervás-Oliver and Albors-Garrigós, 2009), i.e., absorptive capacity (Cohen and Levintal, 1990). The 
Italian subsidiaries disseminate advances in equipment and learn how to adapt these innovations to the red-body 
process, thereby making more tacit innovations. Meanwhile, local ceramic producers in Castellón have access to 
cutting-edge technology in white-body equipment and porcelain tile processes, although this knowledge must be 
adapted to the Castellón model and conditions. As a result, the Italian equipment subsidiaries act as a cluster nexus 
by learning, extracting, and incorporating knowledge that is then diffused to other clusters. The same role is 
performed by the Spanish glazing subsidiaries. Assopiastrelle (2007) shows 18 productive foreign subsidiaries 
registered outside the Emilian cluster (USA, Portugal, Spain, France, Germany, Poland, Ukraine and Russia” (p. 
102). 
 
“…the Castellón glazing firms mainly relocate to the Emilian clusters, and similarly, Emilian ceramic equipment 
producers mainly relocate to Castellón – creating in both industries the proper base for knowledge exchange 
between the studied clusters. Therefore, the knowledge generated by the ceramic equipment industry in the Italian 
cluster is eventually transferred to different clusters and especially to Castellón while the Castellón glazing 
technology is also disseminated to the Emilian cluster. This implies that there is a mutually reinforcing mechanism 
from the supply side in the GVC undertaken by the Emilian ceramic equipment producers and the glazing producers 
from Castellón which creates ties between the two leading European clusters” (p. 104). 
What kinds of consequences 
result from such transfer? 
Creation of synergies and development of new areas within value chains 
“These linkages are mutually beneficial and act as a channel for an exchange of knowledge between clusters, as well 
as producing synergies and fostering the development of new areas within value chains” (p. 85). 
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Further research “However, some limitations in the database need to be pointed out. If a firm has opened a foreign affiliate that does 
not belong to the parent or holding company because the shareholders have made the investment as a separate firm, 
then this new firm does not appear as a foreign subsidiary. We can identify and monitor only those subsidiaries that 
have a minimum 10% parent company shareholding, as mentioned by Nachum and Keeble (2003a)”, (p. 99). 
 
“The results are limited by the databases used and by the type of industrial cluster studied and also by the specific 
type of external linkages (affiliates) analysed. This paper has limitations. First, only external links related to the 
presence of overseas subsidiaries were addressed, so the paper did not include other types of external linkages. 
Second, the paper has limitations in the database. Further research is required to understand knowledge exchange in 
other types of clusters and to widen conclusions and build theory on the topic” (p. 99). 
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11.4 NADVI & HALDER (2005) 
Author(s) Khaldi Nadvi & Gerhard Halder 
Title Local clusters in global value chains: Exploring dynamic linkages between Germany and Pakistan 
Journal Entrepreneurship and Regional Development 
Year 2005 
Volume 17 
Issue 5 
Pages 339-363 
Purpose The purpose of the paper is to; “give empirical evidence on how clusters are linked” (p. 359). “…little is known of 
the ways in which distinct clusters relate to each other through global value chains” (p. 358). “There is limited 
research on how local clusters enter global chains or on ties between clusters in the developed and developing 
world. This study addresses this gap” (p. 339). 
Method Case study  
Theory Clusters, value chains and upgrading 
 Bathelt (2004) 
 Gereffi (1994) 
 Humphrey & Schmitz (2002) 
 Maskell (2002) 
 Nadvi (1999a) 
Knowledge and production flows 
 Amin & Thrift (1992) 
 Bell & Abu (1999) 
 Bell & Pavitt (1993) 
 Lall (1992) 
 Maskell & Malmberg (1999) 
 Storper (1993) 
Focus The paper focuses on resource transfer between clusters in developing and developed countries. 
Industries The global surgical instrument industry 
Clusters Sialkot (Pakistan) 
Tuttlingen (Germany) 
 
“In differentiating between these nodes [clusters], we show how the developing country cluster [Sialkot] 
concentrates on mature products whereas the developed country cluster [Tuttlingen] is focused on the development 
and production of new products. While the two clusters used to compete with each other in many product lines, the 
relationship has become more complementary as the range of products made by each cluster diverges. More than 
that, the two clusters have developed close ties with each other” (p. 359). 
What kinds of resources are 
transferred? 
Knowledge, capabilities, experience, know-how, people 
Who transfers resources? Cluster firms 
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How are resources 
transferred? 
Through global value chain relationships 
In the early 1980s a joint venture unit in the Sialkot cluster in Pakistan was set up by firms from the Tuttlingen 
cluster in Germany. The purpose of the joint venture was to exploit the low-wages of Pakistan. As a consequence of 
this a number of manufacturing firms from the Tuttlingen cluster switched into being trading firms instead. 
 
“The Sialkot firms were responsible for the intermediate, and relatively labour intensive, tasks of grinding, filing 
and polishing. Semi-finished instruments were then returned to Tuttlingen for the final processes of further 
polishing, cleaning and packaging. In addition, there were significant flows of technical knowledge, machinery, and 
blueprints from Tuttlingen to Sialkot. Workers from Sialkot came to Tuttlingen for training, while technicians from 
Tuttlingen went to Sialkot to undertake quality inspections and advise on production practices” (p. 346). 
What kinds of consequences 
result from such transfer? 
A new division of labor between the two clusters 
Tables and figures 
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Further research Nothing is written about further research, research limitations, managerial or theoretical implications. 
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11.5 ANDERSEN & LORENZEN (2007) 
Author(s) Kristina Vaarst Andersen & Mark Lorenzen 
Title The stretching of weak ties – clusters, pipelines and the creation of small worlds 
Conference DRUID Winter Conference 
Year 2007 
Pages 1-24 
Purpose The paper gives: “two examples [by use of two cases] of how social ties have attracted or pulled foreign firms, 
people and knowledge across regions” (p. 14). “Through empirical examples the paper points towards how pipelines 
may be related to other types of resources than information, namely investment” (p. 20). 
Method Case study  
Theory Clusters, pipelines and network ties The creation of pipelines and small worlds 
Clusters and pipelines 
 Bathelt et al (2002) 
 Florida (2001) 
 Gertler (2003) 
 Giuliani (2005) 
 Malmberg (2003) 
 Marshall (1920) 
 Maskell & Malmberg (1999) 
 Maskell et al. (2004, 2005) 
 Sorenson (2003) 
 Storper & Venables (2004) 
 von Hippel (1988) 
 
The value of social networks and network ties 
 Barabási (2003) 
 Borgatti (2006) 
 Burt (1992, 2004) 
 Coenen et. al (2004) 
 Everett & Borgatti 1998 
 Gertler (2003) 
 Granovetter (1973) 
 Milgram (1967) 
 Sorenson (2003) 
 Wasserman & Faust (1994, 1997) 
The creation of small world 
 Gertler (2003) 
 Granovetter (1973, 1983) 
 Jack (2005) 
 Maskell et al. (2004, 2005) 
 Storper & Venables (2004) 
 
‘Fit-gets-richer’ 
 Barabási (2003) 
 Barabási et al. (2000) 
 Bathelt et al. (2002) 
 Coenen et al. (2004) 
 Watts et al (2002) 
 
Strategic stretching of network ties 
 Bathelt et al. (2002) 
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Focus The paper focuses on resource transfer between clusters in developed countries. 
Industries The medical industry 
The IT industry 
Clusters Boston Biotech Cluster (USA) & Medicon Valley (Denmark) 
Silicon Valley (USA) & Copenhagen IT-cluster (Denmark) 
What kinds of resources are 
transferred? 
Technology, knowledge, people, experience 
Who transfers resources? Cluster individuals 
How are resources 
transferred? 
Through social ties 
“In sum the examples indicate that social ties between individuals affect transfer of innovative technology and firm 
localization” (p.  20). “In both of the presented cases, Danes have gone abroad to work. They have started up new 
firms abroad and then afterwards ‘pulled’ parts of the firms to Copenhagen. The cases illustrate that flows of people 
between clusters are important for attracting FDI because their connections can ‘trigger’ a foreign firms location 
decision” (p. 19). 
What kinds of consequences 
result from such transfer? 
“As such pipelines are rich sources of new ideas, innovations and perspectives. The value added from pipelines is 
therefore the innovative capability of bringing together different perspectives and knowledge within the social 
context of the mutual framework of clusters” (p. 20). 
Tables and figures Case 1: AdvanDx 
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 Case 2: Enigma Semiconductor 
 
 
 
Further research Nothing is written about further research, research limitations, managerial or theoretical implications. 
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11.6 MASKELL ET AL. (2006) 
Author(s) Peter Maskell, Harald Bathelt & Anders Malmberg 
Title Building global knowledge pipelines: The role of temporary clusters 
Journal European Planning Studies 
Year 2006 
Volume 14 
Issue 8 
Pages 997-1013 
Purpose  “The paper sheds new light on how interaction among firms in current clusters coincides with knowledge-intensive 
pipelines between firms in different regions or clusters” (p. 997). “This paper compares temporary clusters with 
permanent clusters and other types of inter-firm interactions” (p. 997). 
Method Observation, public testimonies, personal experience 
“...an interpretation of what firms actually do at professional gatherings is made. We do not claim that this is an 
empirically based account of what goes on at such occasions. Rather, we put forward a series of hypothetical claims, 
based on a combination of common knowledge, secondary sources, public testimonies and personal experience of 
taking part in this kind of events” (p. 1001). 
Theory International Professional Gatherings as 
Temporary Clusters 
 Brown & Duguid (1991) 
 Grabher (2001, 2002a) 
 Meffert (1993) 
 Prüser (1997, 2003) 
 Uzzi (1997) 
 Wenger (1998) 
 Ziegler (1992) 
Temporary and Spatial Forms of Inter-firm Interaction 
 
      Permanent Clusters 
 Bathelt et al. (2004) 
 Enright (1998) 
 Gertler (1995, 2003) 
 Krugman (1991) 
 Maskell & Lorenzen (2004) 
 Storper & Venables (2004) 
 
      Stable Inter-firm Networks 
 Cooke & Morgan (1998) 
 Foss & Koch (1996) 
 Granovetter (1973) 
 Håkansson & Snehota (1989) 
 Maskell & Lorenzen (2004) 
 
      Inter-firm Projects 
 Bogenrieder & Nooteboom (2001) 
 Caves (2000) 
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 DeFillippi & Arthur (1998) 
 Gann & Salter (1998) 
 Grabher (2002b, 2002c) 
 Lee (2001) 
 Lundin (1995) 
Focus  The paper does not focus on the resource transfer between specific clusters as seen in other papers. 
Industries  No specific 
Clusters No specific 
What kinds of resources are 
transferred? 
Knowledge, ideas, experience 
Who transfers resources? Cluster individuals 
“...it is common knowledge that business managers, marketing employees and technical engineers as well as 
lawyers, doctors, auditors and other professionals regularly attend conventions, congresses, conferences and 
exhibitions” (pp. 998-999). 
How are resources 
transferred? 
Through professional events and gatherings 
Trade fairs, exhibitions, conventions, congresses, and conferences between business people and professionals such 
as; 
 Hong Kong Electronic Fair in October 2003 
 International Property Market MIPIM in March 2005 in Cannes, France 
 Singapore October 2003 convention of independent distributors of Herbalife 
 International trade fair for architecture and technology, the Light and Building, Frankfurt/Main in 2004 
 Events organized by professional societies, such as the Academy of Management and the Association of 
American Geographers 
 
“Such events exhibit many of the characteristics ascribed to permanent spatial clusters, albeit in a temporary and 
intensified form. These short-lived hotspots of intense knowledge exchange, network building and idea generation 
can thus be seen as temporary clusters” (p. 997). 
 
“Among the various options available to firms, one particular procedure has thus far not received much scholarly 
attention: the use of international trade fairs and conventions in attempting to identify potential pipeline partners. At 
such events, their latest and most advanced findings, inventions or products are shown, examined and evaluated by 
their peers and competitors, as well as customers and suppliers” (p. 998-999). 
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What kinds of consequences 
result from such transfer?  
New lines of thinking, new capabilities 
“This vertical dimension of the temporary cluster can thus be assumed to provide a rich arena for processes of 
knowledge exchange and acquisition where small observations or hints may lead firms into new lines of thinking 
and change their scope for creating novel and profitable combinations of existing ideas and capabilities. This 
vertical interaction along the value chain is supplemented by the horizontal interaction between competing firms. 
This is because trade fairs bring together competing firms that would not normally meet or interact. Professional 
gatherings thus provide multiple opportunities for firms to observe and compare their products and strategies with 
those of their competitors. They may systematically look at the exhibits of their competitors and make note of 
product designs, modifications, innovations and new fields of application. Depending on the industry, firms may 
also compare customers’ reactions to the displays of their competitors in order to identify market trends and future 
preferences. They can collect and consider any available information indicating what new products or changes in 
strategies competitors may be planning. Sometimes representatives of competing firms may engage in discussions 
of general technological problems or industry trends during trade fairs” (p.1001-1002). 
Tables and figures  
 
Further research Nothing is written about further research, research limitations, managerial or theoretical implications. 
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11.7 NIU ET AL. (2008) 
Author(s) Kuei-Hsien Niu, Grant Miles & Chung-Shing Lee 
Title Strategic development of network clusters: A study of  high technology regional development and global 
competitiveness 
Journal Competitiveness Review: An International Business Journal 
Year 2008 
Volume 18 
Issue 3 
Pages 176-191 
Purpose “Most studies on high-technology clusters are focused on intra-cluster interaction. This study broadens the scope of 
analysis to explore the inter-cluster network structure that enhances global competitiveness of both firms and 
clusters in an effective and efficient manner” (p. 176). 
Method Case study 
“This research is an exploratory study of cluster formation and global competitiveness. By applying cluster and 
network theory, this study examines critical elements of high-technology networks and clusters. A case study of two 
clusters in Taiwan and two in China reveals both intra- and inter-cluster network relationships” (p. 176). 
Theory Cluster theory 
 Barney (1991) 
 Foss (1996) 
 Krugman (1991, 1995) 
 Lawson (1999) 
 Miles et al. (1993) 
 Ohmae (1989) 
 Porter (1986) 
 Porter (1990) 
 Porter (1998) 
 Schmitz, 1999) 
 Teece et al. ( 1997) 
 Wernerfelt (1984) 
Inter-firm networks 
 Gulati et al. (2000) 
 Miles & Snow (1984) 
 Miles et al. (2000) 
Focus  The paper focuses on resource transfer between clusters in developing countries. 
Industries The high tech industry 
Clusters  Hsin-Chu Science-Based Industrial Park (Taiwan) 
 Tainan Science-Based Park (Taiwan) 
 Shanghai Zangjiang Hi-Tech Park (China) 
 Beijing Zhongguancun Science and Technology Park (China) 
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What kinds of resources are 
transferred? 
Technological know-how, money 
“Based on our observations of the intercluster networks between Taiwan and China, such networks have the 
potential for sharing technological know-how, attracting foreign direct investments, and easing market entry” (p. 
189). 
Who transfers resources? Cluster firms 
How are resources 
transferred? 
Through global value chain relationships 
“Through relationships with network partners in other clusters, firms are more likely to gain the knowledge and 
skills needed to upgrade an industrial district’s innovation capabilities and value-adding activities” (p. 187). 
What kinds of consequences 
result from such transfer? 
Cluster upgrading, enhancement of the cluster competitiveness, shift to more value-adding segments 
“The cases examined suggest that networks of clusters …carry potential advantages for firm and cluster competitive 
advantage and innovation” (p. 188). “Based on the analysis conducted, it appears that intercluster networks, 
especially across national borders, are likely to hold great promise in this regard [for clusters to gain competitive 
advantage and enhance competitiveness] for both firm and country development” (p. 188). 
 
“Intercluster network relationships enable each industrial district to share complementarities, to upgrade their value-
adding activities, and hence to enhance national competitiveness” (p. 188). 
 
“Through relationships with network partners in other clusters, firms are more likely to gain the knowledge and 
skills needed to upgrade an industrial district’s innovation capabilities and value-adding activities. Mutual 
dependences are important for each cluster to shift its value-adding activities from less to more sophisticated value-
adding segments. In the clusters examined, the firms in Taiwan were able to utilize the manufacturing capabilities 
and market access of the firms from China, which allowed the Taiwanese firms to focus on higher value functions 
such as design. The Chinese firms, in contrast, have gained quick access to world markets from their Taiwanese 
partners and are gaining knowledge of technology that should allow them to eventually move into higher value-
adding activities” (p. 187-188). 
 
“Originally, both the Taiwanese and Chinese industrial clusters were positioned near the bottom of the curve and 
contributed only a small amount of value. Through extensive learning activities from partners and trial and error 
over the years, though, the Taiwanese industrial clusters and firms have increased their capabilities and now occupy 
a position near the upper left-hand side of Figure 2 where there is higher added value” (p. 185). 
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 “In terms of the value chain (Porter, 1980), the primary activities of Taiwan’s high-technology clusters have 
gradually shifted from the lower value-adding activity of original equipment manufacturing to high-end design and 
key component manufacturing, which have higher added values” (p. 185). 
 
“In contrast, the high-technology industrial districts in China have been constrained by political issues, procurement 
of technological know-how, and infrastructure. Thus, their value-adding activities remain primarily in mid- to low-
end manufacturing” (p.185) – even though “the Chinese industrial clusters and the firms within them have followed 
a similar approach” [as the one for the Taiwanese clusters] (p. 185). 
 
“Consequently, the bottom position on the curve with minimal added value is now becoming occupied by firms in 
other developing counties such as Vietnam, Cambodia and Indonesia” (p. 185). 
Tables and figures Table 1 High-technology clusters in Taiwan and China 
 
 
 
Page 51 
 
  
 
 
Page 52 
 
 Figure 1 The intra-cluster network structure of major electronics companies in Taiwan 
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Figure 2 Configuration of value Upstream adding activities 
 
Table 2 Key competitiveness indicators of Taiwan and China 
 
Further research “Further research is needed to determine what conditions best promote inter-cluster networks and when such 
networks are likely to generate the most value” (p. 176). 
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11.8 BIGGIERO (2006) 
Author(s) Lucio Biggiero 
Title Industrial and knowledge relocation strategies under challenges of globalization and digitalization: the move of 
small and medium enterprises among territorial systems 
Journal  Entrepreneurship and Regional Development 
Year 2006 
Volume 18 
Issue 6 
Pages 443-471 
Purpose  “In this introductory paper we will proceed in the following way: after sketching the two challenges raised by 
globalization and digitalization to the survival of TS – and especially of the TS located into the developed countries 
–, a categorization of industrial relocation is proposed, and its corresponding effects on knowledge relocation are 
discussed” (p. 445). 
Method Case study 
Theory The two challenges of globalization and digitalization 
 Axelsson & Easton (1994) 
 Biocca & Levy (1995) 
 Cairncross (1997) 
 Cantwell (1999, 2004) 
 Chiarvesio et al. (2004) 
 Coe (2001) 
 Crouch & Trigilia (2001) 
 DeSanctis & Fulk (1999) 
 Dunning (2000) 
 Fontagne (1999) 
 Freel (2003) 
 Fulk & Steinfield (1990) 
 Gereffi (1999, 2005) 
 Guerrieri & Pietrobelli (2004) 
 Gulati (1998) 
 Humphrey (1995) 
 Humphrey & Schmitz (2002) 
 Ionescu (2005). 
 Krugman (1991) 
 Lea (1992) 
Types of relocation 
 Ahuja (2000) 
 Alberti (2003) 
 Appold (1995) 
 Belussi (2005) 
 Biggiero (1999. 2002b) 
 Borroi et al. (1998) 
 Carbonara (2005) 
 Chiarvesio et al. (2004) 
 Dei Ottati (1994) 
 Kramer & Tyler (1996) 
 Lane & Bachmann 1998) 
 Malmberg & Maskell (1997) 
 Peteraf & Shanley (1997) 
 Porac et al. (1989, 1995) 
 Rullani (2003) 
 Sammarra (2005b) 
 Sammarra & Biggiero (2001, 2003a) 
 Sims & Gioia (1986) 
 Storper (1996) 
 Tallman et al. (2004) 
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 Morgan (2004) 
 Pihkala et al. (1999) 
 Pines (2001) 
 Scott (2004) 
 Sorenson & Baum (2003) 
 Staber (1998) 
 Staber et al. (1996) 
 Storper & Venables (2004) 
 Storper (1992) 
 Weick (1995) 
 
The role of knowledge 
 Almeida & Kogut (1997) 
 Audretsch & Feldman (1996) 
 Audretsch (2003) 
 Biggiero (2002a) 
 Brown & Duguid (1991) 
 Flyer & Shaver (2003) 
 Mucchielli et al. (1998) 
 Nonaka & Takeuchi (1995) 
 Nonaka (1994) 
 Nonaka et al. (2000) 
 Orlikowski (2002) 
 Shaver & Flyer (2000) 
 Sleuwagen et al. (1998) 
 Wenger (1998) 
 Zook (2004) 
Focus The paper focuses on resource transfer between territorial systems in different countries. 
Industries The paper focus on a wide range of industries. Some of them are listed below: 
The film industry 
The furniture industry 
The automotive industry 
The food industry 
The textile industry 
The ceramic tiles industry 
The leather industry 
Clusters The paper does not use the cluster concept. The concept of territorial systems (TS) is used instead. Remember to be 
aware of the fact that the two concepts do not refer to the exact same phenomenon. 
What kinds of resources are 
transferred? 
Knowledge 
“Relocation is particularly important because it is based on people’s move, and so it allows the transfer and 
exchange of tacit knowledge. Actually, its non-codified character makes it transferable or replicable only through 
the transfer of the people in which it is embodied. Tacit knowledge, in fact, is a ‘human embodied’ knowledge, and 
it can be produced just through enduring human interactions (Orlikowski 2002). To the extent that TS 
competitiveness and innovativeness depend on the ability to create and exchange tacit knowledge (Zook 2004), 
relocation processes become crucial in transferring firm-specific and territory-specific tacit knowledge” (p. 456). 
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Who transfers resources? Cluster firms 
How are resources 
transferred? 
Through relocation 
“Although it is possible to acquire knowledge from analyzing goods and services, and from marketing approaches 
related to trade, the most intensive knowledge exchange occurs through industrial relocation. Taking place through 
various forms of subcontracting and FDI, it implies more durable and deeper human interactions. Subcontracting 
can eventually involve a high degree of knowledge exchange and, in order to define complex products, it can lead to 
co-design as a case of very intensive collaboration. However, when relocation involves strategic choices, it tends to 
take the form of FDI so as to minimize risks of low quality, non-conformity or excessive delay in delivering 
product” (p. 455). 
 
“These factors are partially different from those regarding the relocation of MNC (Buckley and Mucchielli 1997, 
Mucchielli 1998, Mucchielli and Buckley 1998, Mucchielli et al. 1998, Cantwell and Iammarino 2003, Cantwell 
2004) because, although they are sometimes located into TS, their range of opportunities and their capabilities are 
much wider than those of SMEs. Moreover, MNC are supposed to be less dependent on and attached to the host 
territory. On the contrary, SME relocating from TS are deeply attached to it, and the financial power does not allow 
usually large investments with a high risk” (p. 250-251). 
What kinds of consequences 
result from such transfer? 
Outcome determinants 
“The final outcome will depend on the relocation strategy, because different types of relocation enhance in different 
ways an endogenous development of the destination TS” (p. 458). 
 
“...among the various types of relocation the worst for the destination TS is the passive selective strategy, because it 
does not involve local forces in significant ways. It is also very important that the local entrepreneurs and workers 
imitate and learn from the relocated firms, and develop their own networking and innovativeness” (p. 258). 
 
“The long-term attractiveness and potential development of TS depends also on its absorptive capacity“ (p. 459). 
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Further research Nothing is written about further research, research limitations, managerial or theoretical implications. 
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11.9 LEE (2009) 
Author(s) Chuan-Kai Lee 
Title How does a cluster relocate across the border? The case of information technology cluster in the Taiwan-Suzhou 
region 
Journal Technological Forecasting & Social Change 
Year 2009 
Volume 76 
Issue 3 
Pages 371-381 
Purpose “This paper uses the Taiwan–Suzhou cross-border region as a case study for suggesting a meso-level approach, 
arguing that as a result of continuous interactions between individual Taiwanese information technology firms and 
opportunity structures, generated by the selective opening of the Chinese border, the formation of cross-border high-
tech regions is shaped and determined at the level of the industrial system” (p. 372). 
Method Case study 
“The case study is based on two field trips that took place in Taiwan [the Taipei-Hsinchu Region] and the Great 
Suzhou Area [China] from January to August 2004, and in July 2006. More than 70 interviews were conducted, and 
covered the leading systems firms in Taiwan's information technology (IT) industry, the leading figures in cross-
border business communities, high-ranking officers in governmental agencies, industrial analysts at major 
consulting firms, and journalists from major business magazines. A variety of secondary data was also used, 
including governmental statistics, corporate reports, industrial and financial analyses, and business and commercial 
journals and newspapers” (p. 372). 
Theory Industrial system, regionalization, and cross-border 
regionalization 
 Amin & Thrift (1994) 
 Aoki (1987) 
 Arora & Arunachalam (2001) 
 Granovetter (1985) 
 Ho (1994) 
 Jones (1998) 
 Kratke (1999) 
 Lin (1990) 
 Markusen (1996) 
 Piore & Sabel (1984) 
 Saxenian & Hsu (2001) 
 Saxenian (1994) 
 Scott (1988) 
The institutional embeddedness of Taiwan's IT 
industrial system 
 Castells & Hall (1994) 
 Chen (2003) 
 Ernst (2000) 
 Grandori & Soda (1995) 
 Hsu & Chiang (2001) 
 Hsu (1997) 
 Kraemer et al. (1996) 
 Mathews (2002) 
 
Strategic coupling between Taiwan and Great Suzhou 
Area 
 Jiang (2002) 
 Po & Pun (2004) 
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 Staber (1996) 
 Storper & Christopherson (1988) 
 She et al. (1997) 
 Werner (2001) 
 Xu & Linge (1997) 
 Zhang (2003) 
Focus The paper focuses on resource transfer between clusters in developing and developed countries. 
Industries The IT industry 
Clusters The Shenzhen Region (China) 
The Shanghai Region (China) 
The Great Suzhou Region (China) 
The Taipei-Hsinchu Region (Taiwan) 
Silicon Valley (USA) 
What kinds of resources are 
transferred? 
Experience, knowledge 
“The deferred opening-up of Shanghai has given her the chance to learn from Shenzhen's experimentation, and 
hence allowed her to avoid the chaos and disorder that has characterized the Shenzhen region from the very 
beginning” (p. 375). 
Who transfers resources? Cluster firms 
“Taiwan's firms in the IT industry also began to relocate their production to China” (p. 375). 
 
Cluster individuals 
 “..Taiwanese engineers who obtained graduate degrees in the US and spanned their activities across Taiwan and the 
US. They acted as intermediaries, linking Taiwan with the US to facilitate collaboration and talent circulation 
between the two countries (Saxenian & Hsu, 2001)”, (p. 374). 
How are resources 
transferred? 
Through relocation 
“In the early 1990s, China's central government started to shift the focus of its economic reform from the Shenzhen 
region to the Shanghai region, and initiated a series of projects to develop Shanghai as the new economic center of 
China (She et al., 1997)”  (p. 374). 
 
“At the same time, driven by cost pressures and lured by China's opportunities, Taiwan's firms in the IT industry 
also began to relocate their production to China. The deferred opening-up of Shanghai has given her the chance to 
learn from Shenzhen's experimentation, and hence allowed her to avoid the chaos and disorder that has 
characterized the Shenzhen region from the very beginning” (p. 375). 
 
“As a result, the Shanghai region has gradually surpassed the Shenzhen region to become the primary destination 
for cross-Strait investment from Taiwan to China” (p. 375). 
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 “However, instead of settling in Shanghai, Taiwanese IT firms preferred to choose smaller cities in the Great 
Suzhou Area. Up to 2001, Taiwan's investment has constituted 53%, 80% and 95% of all FDI in the IT industry in 
industrial parks within Suzhou, Kunshan and Wujiang respectively (Table 1). In Kunshan, also called “little 
Taiwan,” Taiwan's firms alone contributed about 86% of the total local taxes collected in 2002 (Po & Pun, 2004)”, 
(p. 375). 
What kinds of consequences 
result from such transfer? 
Cluster upgrading 
“The cross-border movement of Taiwanese IT firms has made the Great Suzhou Area into one of the major players 
in the global IT industry. In 2003, this area alone produced 10 million laptop units, accounting for about a quarter of 
the world's total” (p. 376). 
 
“Taiwanese IT firms as a whole have also contributed to the rapid growth of the IT industry in China. As a result, 
China has become the second-largest IT producer in the world since 2002” (p. 376). 
Tables and figures 
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Further research “It is worth investigating the development of the Chinese industrial system and its interactions with the Taiwanese 
industrial system in the context of cross-border regions” (p. 180). “...it is also worth investigating the continuity and 
change of the Chinese experience vis-à-vis her counterparts worldwide in the future” (p. 180). 
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11.10 DERBYSHIRE (2010) 
Author(s) James Derbyshire 
Title Will policies designed to encourage links between European clusters weaken their internal dynamics 
Journal Local Economy 
Year 2010 
Volume 25 
Issue  4 
Pages 328-338 
Purpose “…this article suggests that clusters’ internal dynamics could be undermined by such policies and that they should 
therefore be implemented with caution” (p. 328). Note that’ such policies’ refers to policies designed to encourage 
the establishment of broader linkages, such as the European Commission’s encouragement of trans-national links 
between European clusters through its EuropeINNOVA initiatives. 
Theory The small world network phenomenon 
 Cowan (2005) 
 Milgram (1967) 
 Watts & Strogatz (1998) 
Small world networks and cluster policy 
 Balconi et al. (2004) 
 Cowan & Jonard (2004) 
 Newman (2001) 
 Onsager (2007) 
 Schilling & Phelps (2007) 
 Uzzi & Spiro (2005) 
Method Conceptual 
Focus The paper does not focus on resource transfer between clusters in particular. It focuses on inter-cluster linkages and 
the cluster effects of such. It states that too many external linkages can harm the local buzz within a cluster and for 
this reason it suggests that policies which promote or encourage the establishment of external linkages between 
clusters should be made or implemented with caution. 
Industries  No specific 
Clusters The paper focuses on European clusters. However, it has more focus on European policies which are developed to 
encourage the establishment of broader linkages between European clusters than on the clusters themselves or on 
linkages between them. An example of such a policy are the EuropeINNOVA’ (2010) initiatives. 
What kinds of resources are 
transferred? 
Knowledge 
“Local clusters therefore maintain their dense local interactions and internal dynamic, but also have access to new 
sources of knowledge from broader linkages” (p. 334). 
Who transfers resources? The paper does not say anything specific about who transfers resources. 
How are resources 
transferred? 
The paper does not say anything specific about how resources are transferred between European clusters. 
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What kinds of consequences 
result from such transfer? 
The paper does not say anything specific about the consequences of the transfer of resources. However, it does say 
something about the consequences of external linkages. 
 
External linkages are not beneficial per se 
The small world network concept: “shows that broader linkages cannot be considered as beneficial per se and that it 
is important to consider the balance between these and localised linkages” (p. 330). 
 
Only 10 percent of all linkages must come from external linkages 
“When the broader linkages represent only about 10 per cent of all linkages the network is still characterised by a 
high level of interaction at the local level (among the clusters of locally connected, neighbouring network members), 
but this is combined with easy access to all members of the broader network who are not local, thus creating the 
Small World network” (p. 333). 
 
“In the Small World network, if more than [random network] or fewer than [regular network] 10 per cent of linkages 
are broad, network-spanning linkages, then either the level of local interaction or the ease with which distant 
members can be contacted is compromised. When the proportion of broader linkages is about 10 per cent there 
remains a high level of local interaction but this is combined with an ability to connect to non-local members easily. 
Local clusters therefore maintain their dense local interactions and internal dynamic, but also have access to new 
sources of knowledge from broader linkages” (p. 334). 
 
Otherwise 
“The result could be to alter European clusters’ internal dynamics by weakening the intensity of local interaction and 
the density of local relations in them” (p. 337). 
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Tables and figures 
 
 
Further research “If there must be a policy of encouraging linkages at all, then its focus should be on understanding and encouraging 
the right balance between localised and broader linkages in each cluster’s specific context, rather than simply 
assuming that a greater number of broader linkages per se will be beneficial” (p. 337). 
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11.11 BATHELT ET AL. (2004) 
Author(s) Harald Bathelt, Anders Malmberg & Peter Maskell 
Title Clusters and knowledge: local buzz, global pipelines and the process of knowledge creation 
Journal Progress in Human Geography 
Year 2004 
Volume 8 
Issue 1 
Pages 31-56 
Purpose “The paper highlights the conditions under which both tacit and codified knowledge can be exchanged locally and 
globally” (p. 31). 
Method Case study 
Theory Knowledge creation within and across firms 
 Chandler (1962) 
 Clark &Tracey (2004) 
 Fuchs (2001) 
 Lawson & Lorenz (1999) 
 Loasby (1999, 2000) 
 Pavitt (1999) 
 Simon (1985, 1991) 
 Teece (1980) 
 
Knowledge creation within clusters (local buzz) 
 Bathelt & Glückler (2002) 
 Bathelt (2002) 
 Gordon & McCann (2000) 
 Lawson (1999) 
 Malmberg & Maskell (2002) 
 Marshall (1920) 
 Maskell & Malmberg (1999a; 1999b) 
 Maskell et al. (1998) 
 Maskell, (2001a; 2001b) 
 Porter (2000) 
 Storper (1995; 1997) 
Knowledge creation across clusters (global pipelines) 
 Bathelt (2001) 
 Cohen & Levinthal (1990) 
 Dicken (2001) 
 Durham (1991, 1992) 
 Gertler (2001b) 
 Glückler & Armbrüster (2003) 
 Granovetter (1973) 
 Harrison (1992) 
 Lawson & Lorenz (1999) 
 Lorenz (1999) 
 Malmgren (1961) 
 Nonaka et al. (2000) 
 Nooteboom (2000) 
 Owen-Smith & Powell (2002) 
 Schoenberger (1999) 
Focus The paper does not focus on resource transfer between clusters. Instead it focuses on the concept of global pipelines. 
Industries  The paper studies a wide range of industries. 
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Clusters The paper studies a wide range of clusters. 
What kinds of resources are 
transferred? 
Knowledge 
“The paper highlights the conditions under which both tacit and codified knowledge can be exchanged locally and 
globally” (p. 31). 
Who transfers resources? Cluster firms 
How are resources 
transferred? 
The paper does not say anything specific about how resources are transferred between clusters. 
What kinds of consequences 
result from such transfer? 
Intensification of local interaction 
“The more firms of a cluster engage in the buildup of translocal pipelines the more information and news about 
markets and technologies are ‘pumped’ into internal networks and the more dynamic the buzz from which local 
actors benefit. Because of their potential to intensify local interaction, global pipelines support a cluster’s cohesion 
and strengthen the internal translation processes between cluster actors (Murdoch, 1995)” (p. 41). 
Tables and figures   
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Further research “One problem with the set of propositions made above is that they do not include any notion of an upper limit to the 
benefits of spatial clustering. The larger the number of similar and related firms in a spatial cluster, the more vibrant 
and valuable the local buzz; the more firms, the greater the potential for well-developed global pipelines; the better 
developed these pipelines, the more refined the buzz. Could we think of countervailing forces which limit the 
benefits of spatial clustering? In that case, the above hypotheses would have to be modified in such a way that a 
balance between vibrant buzz and information overload or between global openness and internal coherence is 
possible. One such countervailing force could be that of buzz congestion. Can a cluster become so overcrowded that 
there is too much buzz?” (p. 47). 
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11.12 GIULIANI (2005) 
Author(s) Elisa Giuliani 
Title Cluster absorptive capacity: Why do some clusters forge ahead and others lag behind 
Journal European Urban and Regional Studies 
Year 2005 
Volume 12 
Issue  3 
Pages 269-288 
Purpose “This article provides a firm-centred interpretation of why some industrial clusters forge ahead and others lag 
behind. It argues that the dynamic growth of a cluster depends on its absorptive capacity and therefore on the 
capacity of firms to absorb external knowledge and diffuse it into the intra-cluster knowledge system” (p. 269). 
Theory Intra-cluster knowledge systems 
 Allen(1983) 
 Arrow (1962) 
 Audretsch & Feldman (1996) 
 Baptista (2000) 
 Becattini (1990) 
 Becattini & Rullani (1993) 
 Bell & Albu (1999) 
 Bellandi (1989) 
 Caniels & Romijn (2003) 
 Capello (1999) 
 Giuliani et al. (2005b) 
 Granovetter (1985) 
 Jaffe (1989) 
 Jaffe et al. (1993) 
 Lane & Lubatkin (1998) 
 Lundvall (1988) 
 Marshall (1920) 
 McCormick (1999) 
 Nelson & Winter (1982) 
 Nelson & Winter (1982) 
 Nuvolari (2004) 
 Pavitt (1987) 
 Perrin (1991) 
Extra-cluster knowledge systems 
 Alger (1988) 
 Amin & Thrift (1992) 
 Bathelt et al. (2004) 
 Becattini & Rullani ( 1993) 
 Belderbos et al. (2001) 
 Bell & Albu (1999) 
 Cantwell & Iammarino (2003) 
 Castellani & Zanfei (2002) 
 Cohen & Levinthal (1990) 
 Cooke & Kirkpatrick (1997) 
 Dicken (1992) 
 Frobel et al. (1980) 
 Gambardella (1993) 
 Gereffi & Korzeniewicz (1994) 
 Giuliani et al. (2005a) 
 Giuliani et al. (2005b) 
 Grabher (1993) 
 Halder & Nadvi (2002) 
 Humphrey & Schmitz (2002) 
 Humphrey & Schmitz (2002) 
 Kim & von Tunzelmann (1998) 
 Kishimoto (2003) 
 Schmitz (2004) 
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 Porter (1990) 
 Rogers (1983) 
 Saxenian (1994) 
 Schmitz (2004) 
 von Hippel (1994) 
Cluster absorptive capacity 
 Cohen & Levinthal (1990) 
Method Conceptual 
Focus The paper does not focus on resource transfer between specific clusters. It focuses on the absorptive capacity of a 
cluster. It explains how external knowledge is absorbed and integrated in a cluster. Among other things this deepens 
out the understanding of how and to what degree resources in one cluster can be transferred into another. 
 
The paper differentiates between intra- and extra-cluster knowledge systems and describes the linkages between 
those systems in relation to the absorptive capacity of a cluster. 
 
The paper defines “firm-level knowledge bases as key elements of the capacity of clusters to grow” (p. 284) and 
points out that “if the capacity of a cluster to grow dynamically depends ultimately on firm-level specificities, 
cluster policies should be oriented towards strengthening firm knowledge bases, rather than towards the cluster as a 
collective entity” (p. 284). 
 
The concept of cluster absorptive capacity 
Giuliani defines the concept of cluster absorptive capacity: “...as the capacity of a cluster to absorb, diffuse and 
creatively exploit extra-cluster knowledge” (p. 280) “However, it is not understood as the mere sum of firm-level 
capabilities” (p. 280) “In fact, in order to understand the level of cluster absorptive capacity it is necessary to look at 
both intra-cluster knowledge linkages as well as those established by cluster firms with external sources of 
knowledge” (p. 280). 
 
Basic, intermediate and advanced cluster absorptive capacity 
Giuliani develops a cluster absorptive capacity taxonomy which “ranges from basic to advanced cluster absorptive 
capacity. I assume here that there are two extreme cases, a non-desirable one, when cluster absorptive capacity is 
basic, and a desirable one when cluster absorptive capacity is advanced” (p. 280). 
 
“Cluster absorptive capacity is in a basic state when firms have very weak knowledge bases, the intra-cluster 
knowledge system is weakly interconnected and the degree of external openness is very limited. It is advanced when 
cluster firms both absorb knowledge from extra-cluster sources and contribute to the creation of knowledge by 
investing in in-house R&D. Clusters with an advanced knowledge system are characterized by an intra-cluster 
innovative environment, where firms establish dense knowledge linkages. Between basic and advanced levels, I 
identify an intermediate level of cluster absorptive capacity which includes firms with highly heterogeneous 
knowledge bases. Following from this, the intra-cluster knowledge system will only partially be disconnected, while 
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a few firms will behave as technological gatekeepers, thus connecting the intra- and the extra-cluster knowledge 
systems” (p. 280). 
 
Static, dynamic and leading clusters 
“The dynamism of the clusters refers to their capacity to grow over time. Hence, a static cluster is one where no 
relevant growth is observed over time, and a dynamic cluster is one where a rapid and sustained growth has been 
achieved in the recent past. Finally, a leading cluster is one with a consolidated growth trajectory” (p. 281). 
 
“The reason why one should care about the determinants of improved cluster absorptive capacity is that they may 
influence the dynamic growth of the cluster” (p. 281). 
Industries No specific 
Clusters No specific 
What kinds of resources are 
transferred? 
Knowledge 
Who transfers resources? Cluster firms 
It has been shown: “that the inflow of knowledge into a cluster can be both driven by actors from outside which are 
attracted into the cluster by the availability of natural or knowledge resources as well as by local actors who try to 
tap into outside knowledge (Cantwell and Iammarino, 2003)”, (p. 278). 
 
External knowledge is brought into the cluster by leading firms: 
“Among the former, key actors of the local–global nexus are those multinational corporations (Belderbos et al., 
2001; Castellani and Zanfei, 2002) that establish production plants in a local cluster or operate as global buyers, 
exerting a quasi-hierarchical form of governance on clustered firms (Gereffi and Korzeniewicz, 1994; Giuliani et al. 
2005a; Halder and Nadvi, 2002; Humphrey and Schmitz, 2002; Kishimoto, 2003). Among the latter – i.e. the local 
actors who try to tap into outside knowledge – the literature emphasizes the role of the leading firms (e.g. Lazerson 
and Lorenzoni, 1999), which are typically large, technologically advanced firms (Albino et al., 1999) and are 
regarded as engines of cluster development” (p. 278). 
 
These firms are also called technological gatekeepers: 
“In the context of this paper, technological gatekeepers are conceived as firms which channel extra-cluster 
knowledge into the local, intra-cluster knowledge system (Giuliani, 2002)”, (p. 279). “Gambardella (1993) 
suggested technological gatekeepers are characterized by high technical resources and by being able to translate the 
acquired external knowledge into know-how that can be used by those other firms in the cluster which have 
concrete idiosyncratic knowledge” (p. 279). 
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 “In spite of their latent nature, technological gatekeepers are vital nodes of interconnection between intra- and extra-
cluster knowledge systems and, therefore, they may positively impact on the cluster absorptive capacity” (p. 279). 
 
Or receptor firms: 
“As in Cohen and Levinthal (1990) the cluster absorbs external knowledge through ‘receptor’ firms characterized by 
extraordinarily strong knowledge bases – i.e. the technological gatekeepers” (p. 280). 
How are resources 
transferred? 
The paper does not say anything specific about how resources are transferred between clusters. 
What kinds of consequences 
result from such transfer? 
Cluster upgrading, avoidance of lock-in effects and entropic deaths 
Tables and figures 
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Further research “Similarly to the intra-organizational literature, technological gatekeepers are not manifestly so and they are not 
easy to detect among other firms in the cluster. This is because, first, their role is not institutionalized, which means 
that they have not been formally attributed this role at the local level; and, second, their function is likely to be the 
result of highly informal interactions with both intra- and extra-cluster actors – a condition which renders their 
visibility limited to the external observer” (p. 279). 
 
“Identifying them, understanding their characteristics vis a vis those of the other cluster firms, should therefore be a 
priority in research” (p. 279). 
 
